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[57] ABSTRACT 

Heat-curable, aqueous synthetic resin mixtures for coat- 
ing woodworking materials, based on etherified 
melamine/formaldehyde condensates and aqueous syn- 
thetic resin dispersions, a process for the preparation of 
these mixtures and their use for coating woodworking 
materials. 

6 Claims, No Drawings 



5,330,846 



10 



15 



20 



25 



HEAT-CURABLE, AQUEOUS SYNTHETIC RESIN 
MIXTURES FOR COATING WOODWORKING 
MATERIALS 

This application is a continuation of application Ser. 
No. 07/429,506, filed on Oct. 31, 1989 now abandoned. 

The present invention relates to heat-curable, aque* 
ous synthetic resin mixtures for coating woodworking 
materials, based on etherified melamine/fornialdehyde 
condensates and aqueous synthetic resin dispersions, 
and a process for the preparation of these mixtures and 
their use for coating woodworking materials. 

For the production of plastic veneers, which are also 
referred to as finishing or edge foils, absorptive papers 
are impregnated with heat-curable aminoplast resin 
solutions, dried and cured in a stream of hot air and then 
coated with a lacquer. The heat-curable aminoplast 
resins generally used are urea/formaldehyde conden- 
sates, which may be modified with other components 
capable of aminoplast resin formation, for example mel- 
amine. 

To ensure the required coating properties and to 
improve the handling of the foils, from 20 to 80 parts of 
polymer dispersion containing crossJtnkabJe compo- 
nents are usually added to the aminoplast resin solution. 
However, such aminoplast resin mixtures have the dis- 
advantage of high formaldehyde emission of more than 
0. 1 ppm of formaldehyde (compensating concentration ^ 
in test room). 

It is generally known that the level of formaldehyde 
emission in aminoplast resins can be reduced by adding 
urea or carrying out the condensation with a low molar 
ratio of formaldehyde to urea. However, if these mea- j 5 
sures are carried out in the case of the resin mixtures 
which are suitable for finishing foils, the moisture-resist- 
ance and water-resistance and the coating properties 
used for the surface treatment are reduced beyond the 
permitted tolerance limits, and the foils can no longer be ^ 
employed for this field of use. 

It is also generally known that the moisture-resistance 
and water-resistance of aminoplast resin products can 
be improved by using melamine in place of urea. How- 
ever, mixtures prepared in this manner do not have a 45 
sufficiently long shelf life, as required for despatch from 
the manufacturer to the processor and for the necessary 
storage there. 

German Laid-Open Application DOS 2,635,632 de- 
scribes a heat -curable resin system based on a melami- 
nc/formaldehyde precondensate and a copolymer dis- 
persion. In order to make the components of the system 
more compatible, a special comonomer of the formula I 



CH-*=C— CO— NH— CH-.— N— CHO 



is required in the preparation of the copolymer, 
though these systems have a pot life completely ade- 
quate for further processing, they do not have a long 
shelf life. 

It is an object of the present invention to provide a 
heat-curable, aqueous synthetic resin mixture which is 65 
based on a melamine/formaldehyde precondensate and 
a copolymer dispersion and has a shelf life of several 
weeks as well as permitting the production of extremely 



low-formaldehyde plastics veneers without a deteriora- 
tion in the remaining quality characteristics. 

We have found that this object is achieved by using a 
melamine/formaldehyde condensate which has a molar 
ratio of melamine to formaldehyde of 1:4.5 to 1:5.8 and 
is virtually completely etheri/ied. 

The present invention relates to a heat-curable, aque- 
ous synthetic resin mixture for coating woodworking 
materials, containing 

(A) from 5 to 50% by weight of an etherified melami- 
ne/fonnaldehyde condensate having a molar ratio of 
melamine to formaldehyde of from 1:4.5 to 1:5.8, 

(B) from 5 to 60% by weight of a copolymer which is 
present in the form of a dispersion, is crosstinkable by 
a condensation reaction and consists of predominant 
amounts of alkyl acrylates and/or methacrylates, 
minor amounts of comonomers having groups capa- 
ble of crosslinking and other comonomers, and 

(C) from 10 to 50% by weight of urea, 
the amounts of components (A), (B) and (C) summing to 
100% by weight and being based on the solids content 
of the aqueous synthetic resin mixture. 

The novel synthetic resin mixtures have a long shelf 
life and also permit the production of extremely low- 
formaldehyde plastic veneers without a deterioration in 
the remaining quality characteristics. The low formal- 
dehyde emission achievable is all the more surprising 
since the melamine/formaldehyde resin component to 
be used is prepared with a particularly high molar ratio 
of melamine to formaldehyde of l:more than 4. 

Regarding the components, the following may be 
stated specifically: 

Components (A) used are melamine/formaldehyde 
condensates having a molar ratio of melamine to form- 
aldehyde of 1:4.5 to 1:5.8, preferably from 1:5 to 1:5.5. 
They are etherified with Ci-O-alkanols, such as metha- 
nol, ethanol, propanol and/or butanol. Methanol and 
ethanol are preferred. 

The preparation of component (A) is generally 
known. First, one mole of melamine is condensed with 
from 6 to 12 moles of formaldehyde at a pH of from 7 to 
9 and at from 40° to 80* C, from 20 to 30 moles of 
methanol are added and etherification is carried out at a 
pH of from 1 to 5 and at from 40° to 80* C. The conden- 
sation conditions depend on the water dilutability de- 
sired for the resin, this dilutability being not less than 
1:6. After the condensation, the melamine resins are 
freed from excess methanol and formaldehyde by distil- 
lation. Any residual formaldehyde present is convened 
when urea (C) is added, at from room temperature to 
90° C, preferably from 60° to 70" C. 

Component (A) is used in amounts of from 5 to 50, 
preferably from 20 to 40%, by weight It is present as a 
60-90% strength by weight aqueous solution. 

Components (B) used are copolymer dispersions 
whose copolymers contain carboxyl, hydroxyl, amide, 
glycidyl, carbonyl, N-methylol, N-alkoxymethyl, 
amino and/or hydrazo groups. The aboveraenrioned 
Al- 60 functional groups in the copolymer are obtained in a 



50 



55 



conventional manner by copoiymerization of the corre- 
sponding monomers which carry these functional 
groups. 

The copolymers contain the abovementioned func- 
tional groups in general in amounts such that they con- 
tain from 0.1 to 50, preferably from 0.3 to 15%, by 
weight, based on the copolymer, of these copolymer- 
ized monomers having functional groups. 
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Suitable comonomers for the monomers having the utes. After neutralization with sodium hydroxide solu- 

abovementioned functional groups are the conventional non, the reaction solution was freed from the uncon- 
olefmically unsaturated monomers which are copoly- verted formaldehyde and the excess methanol byevap- 
raerizable with the said monomers, for example Ci-Cu- oration (distillation). 

alkyl esters of acrylic acid and methacrylic acid, prefer- 5 - • 

ably Ci-Cg-alkyi esters, e.g. methyl acrylate, methyl Component (S): copolymer dispersion 

rnethacrylate, ethyl acrylate, ethyl rnethacrylate, propyl A mixture of 450 g of n-butyl acrylate, 20 g of icrylic 

acrylate, propyl rnethacrylate, butyl acrylate, butyl add, 480 g of styrene and 30 g of acrylamide was poiy- 

methacrylate, 2-ethyIhexyI acrylate, 2-ethylhexyl meth- merized in a known manner in the presence of 2% by 

acrylate, lauryl acrylate and lauryl rnethacrylate; vinyl io weight of an anionic emulsifier and 0,5% by weight of 

esters of Cj-Ci-carboxylic acids, eg. vinyl acetate and an alkali metal peroxydisulfate to give a water-dilutabie 

vinyl propionate, Q-CU-dialkyl esters of maieic acid copolymer dispersion having a solids content of 50% by 

and fumaric acid, vinylaromatics, such as styrene, a- weight, 
methylstyrene and vinyltoluene; acrylonitrile, methac- 

rylonitrile, and, in small amounts of not more than 5% j$ EXAMPLE 1 

by weight, based on the copolymer, acrylamide, meth- Synthetic resin mixture 1 

acrylamide and vinyl ethers of 3 to 10 carbon atoms, ^ 

vinyl halides, such as vinyl chloride and vinylidene . 20 g of Ae melaniine/fonn^ 

chloride; polyolefinically unsaturated compounds, such *oned ™?<* (A) . 30 g of 68.2% strength by weight 

as butadiene and isoprene, and mixtures of the above- 20 urea 3011111011 and ia7 8 of deminerahsed water were 

mentioned monomers, provided that they are copoly- mixed with stirring at about 70 C then cooled to roan 

merizable with one another. Preferred comonomers are temperature and brought to a pH of from 8 to 9 by 

aery Utes, methacryiates, acrylonitrile, methacryloni- adding sodium hydroxide solution. 48 g of the copoly- 

trile, vinyl chloride, vinylidene chloride, styrene and mer dispersion (B) were then mixed with this solution, 

butadiene. 25 ^ e svnthet * c mixture had a solids content of 

Component (B) is used in amounts of. from 5 to 60, about 50% by weight and a viscosity of 9 mPa.tlt was 

preferably from 20 to 50%, by weight. It is present as a infinitely dilutable with water and had a shelf life of 

40-60% strength by weight aqueous dispersion. more ihan 8 weeks at room temperature. 

Urea is used as component (C), in an amoum of from EXAMPLE 2 

10 to 50, preferably from 20 to 40%, by weight. It can 50 

be used in solid form or as an aqueous solution. Synthetic resin mixture 2 

For the preparation of the synthetic resin mixture, the 30 g of the me i am i ne /formaldehyde condensate men- 
components (A) and (C) are mixed with stirring at from lioned VJjda component A> 25 g of a 68.2% strength by 
room temperature to 90* C left to cool to room temper- weighJ urea x^on and 28 g of deminenuised water 
ature, mixed with component CB) and brought to a pH 35 were stirred al abom 7Q . c and? after about 15 ^nutes, 
of from 7 to 9 by adding an morgamc or organic base. tQ rQOm tem erature a5 * c y ^ „ lutiQTl 
However it is also possible to mix all three compo- ±m ^ mixe(J ^ 3Q Qf thf copo i yTner 
nents (A), (B) and (C) with stirring at from room tern- di ersion B ^ the mixture wasbroug ht to a pH of U 
perature to 90 C. and to bring the mixture to a pH of by H adding I0% strength by weighl ^ ixxm hydroxid e 

from 7 to 9. ^ so j urion _ Tiie resill m i xt ure had a solids content of 53% 

The resulting aqueous synthetic resin mixtures have a f ^ ^ f l5 mp {% was ^ M _ 

sohds content of from 40 to 60 P" f ^y / ro " « ^ nitely dilutable with water, without coagulating, even 
55% by we lg hL They are infinitely dilutable wuh wa- af J for g weeks at room temp erature. 

ter. Not more than 5% by weight of further modifiers 6 r 

and assistants, such as curing agents, further crosslink- 45 EXAMPLE 3 

ing agents or solvents, may also be added to the syn- ^ pj^-jg 

thetic resin mixture. 

When the synthetic resin mixture is used for the pro- 18 and 20 g, respectively, of water, and 3.5 g of enr- 
duction of finishing foils, absorptive papers are impreg- ing agent (34% strength by weight formic acid) were 
nated in a known manner with a novel synthetic resin ^ added to synthetic resin mixtures 1 and 2, and overlay 
mixture, dried in a stream of hot air at from 140' to 200* papers having a weight of 80 g per m 2 were then iro- 
C. and cured. These foils are then coated with conven- pregnated with the said mixtures and dried so that the 
tional lacquers of type SH or DU. The ready produced overlay papers had a solid resin coat of from 48 to 52% 
foils are glued to woodworking materials, such as parti- by weight. The impregnated papers were given a top 
cle board substrates, at from room temperature to 180' 55 coat (15 g/m 2 ) of an SH-based texturing finish (a 
C. and under from 2 to 15 N/cm 2 . The formaldehyde meiamine/formaldehyde resin) and were glued to a 
emission of the surface is less than 0.5 mg per m 2 per h f commercial panicle board of emission class E 1 using an 
according to the gas analysis method. The surfaces are adhesive based on polyvinyl acetate (white glue). The 
transparent and highly glossy and have low water ab- formaldehyde emission (DIN 52,368, gas analysis) was 
sorption combined with good mechanical properties. ^ determined for the materials coated in this manner. 

Furthermore, the water absorption after storage in 
EXAMPLES water for one hour at 20* C. was determined for the 

Component (A): meiamine/formaldehyde condensate plastics veneers. 

126 g (1 mole) of melamine were methylolated in the EXAMPLE 4- 

presence of 270 g (9 moles) of formaldehyde at a pH of 65 „„™ cr„ u 

8.5 and at from to* to 70- C. The resulting adduct was Comparative Example 

brought to a pH of 4 with formic acid and etherified at An impregnating liquor was mixed from 50 g of a 

60* C. with 900 g of methanol in the course of 1 5 min- commercial urea/formaldehyde resin having a urea/- 
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formaldehyde molar ratio of 1:1.6 and 45 g of copoly- 
mer dispersion (B), and 0.8 g of a curing catalyst (am- 
monium chloride) was added to the said liquor. This 
impregnating liquor was used to impregnate overlay 
papers having a weight of 80 g/m 2 so that a solid resin 
coat of about 50% by weight resulted. After coating 
with the acid curable texturing finish (SH) mentioned in 
Example 3, this plastics veneer was glued with white 
glue to a particle board of emission class El. The water 
absorption and the formaldehyde emission were also 
measured. 
Results: 







Water absorption 




Formaldehyde 


after storage in 




emission accord- 


water for 1 h at 




ing to DIN 32.363 


20* C 


Resin mixture 1 


0.21 ng of forraal- 




Example I 


debyde/m* * h 




Resin mixture I 


0.45 mg of formal- 




Example 2 


dehyde/nr • h 




Comparative Example 


9 rag of formaJ- 


\V7t 


Example * 


dehyde/nr* • h 
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The novel synthetic resin mixtures according to Ex- 
amples 1 and 2 had a long shelf life and could be pro- 
cessed even after 8 weeks without a reduction in the 
penetrating power to give surface-coating material 
which has a negligible formaldehyde emission rate yet is jq 
very water-resistant. 

We claim: 

1. A finishing foil which comprises an absorptive 
paper impregnated with an aqueous synthetic resin mix- 
ture containing 35 



6 

(A) from 5 to 50% by weight of an etherified melami- 
ne/formaldehyde condensate having a molar ratio 
of melamine to formaldehyde of from 1:4.5 to 1:5.8, 

(B) from 5 to 60% by weight of a copolymer which is 
present in the form of an aqueous dispersion, is 
crosslinkable by a condensation reaction and con- 
sists of predominant amounts of alky I acrylates 
and/or methacrylates, minor amounts of comono- 
mers having groups capable of cross! inking and 
other components, and 

(C) from 10 to 50% by weight of urea, 

the amount of components (A), (B) and (C) summing to 
100% by weight and being based on the solids content 
of the aqueous synthetic resin mixture. 

2. A finishing foil as defined in claim 1, containing, as 
component (A), a melamine/formaldehyde condensate 
etherified with Ci-C**alkanols. 

3. A finishing foil as defined in claim 1. containing, as 
component (A), a melamine/formaldehyde condensate 
etherified with methanol. 

4. A finishing foil as defined in claim 1, containing, as 
component (A), a melamine/formaldehyde condensate 
having a molar ratio of melamine to formaldehyde of 
from 1:5 to 1:5.5. 

5. A finishing foil as defined in claim 1, containing, as 
component (B), a copolymer dispersion whose copoly- 
mer contains carboxyl, hyrdroxyl, amide, glycidyl, car- 
bonyl, N-methylol, N-alkoxymethyI t amino and/or hy- 
drazo groups. 

6. A finishing foil as defined in claim 1, containing 

from 20 to 40% by weight of component (A), 

from 20 to 50% by weight of component (B) and 

from 20 to 40% by weight of urea (Q. 

* * * * * 
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